on behalf of the KLOE collaboration Since April 1999, the KLOE experiment at DAΦNE has collected about 200 pb −1 of data, produced in e + -e − collision at the c.m. energy of 1020 MeV, the mass of the φ(1020) meson. This data has been used for detailed studies on the φ radiative decays, as well as on rare K 0 S decays. The first results, based on the ∼ 20 pb −1 collected in year 2000 are presented here. Perspectives for the future data taking are also discussed.
INTRODUCTION
The KLOE detector at DAΦNE , the Frascati φ-factory, has begun physics data taking in April 1999. The machine operates at the peak of the φ(1020) meson production cross section from e + -e − collisions. The φ(1020) meson decays ∼ 34% of the times into a K The main mission of KLOE 1 is the measurement of the real part of the direct CP violation parameter / , with a precision of one part in ten thousand, and of its imaginary part with a precision of 10 −3 . This can be done using two different methods: (i) via the "standard" double ratio measurement, or (ii) by quantum interferometry, i.e. by studying the decay intensity into two pairs of charged or neutral pions from correlated neutral kaons pair produced by the φ decay 2 . Whichever method is applied, one does need to run at full luminosity for ∼ one year in order to reach the aforementioned accuracies.
At present, DAΦNE reaches a peak luminosity of ∼5×10 31 cm −2 s −1 and delivers routinely ∼ 1.5 pb −1 /day; although this is more than one order of magnitude below the design performances, it is already the highest luminosity ever reached at these energies. Moreover, it is the result of a constant improvement of performances along time. For instance, in the "best day" of year 1999(2000) about 100(800) nb −1 were acquired (see figure 1). With some dose of optimism, one can argue that CP physics is close to coming.
Besides CP violation, however, KLOE is well suited for the study of many other physics topics, both in kaon and non-kaon physics. Most of them do not require the same huge statistics needed by the / measurement. In the present paper the ongoing analyses based on the year 2000 data are presented. More emphasis will be given to K 0 S decays.
THE KLOE DETECTOR
The KLOE detector 1,3 (see figure 2 ) consists of a large tracking chamber, and a hermetic electromagnetic calorimeter. A large magnet, which consists of a superconducting coil and an iron yoke surrounding the whole detector, provides an axial magnetic field of 0.52 T.
The tracking chamber 4,5 (DC) is a cylindrical, 2 m radius, 3.3 m long drift chamber. The total number of wires is 52140, out of which 12582 are the sense wires. It operates with a low-Z, He gas mixture, to minimize multiple scattering of charged particles and regeneration of K 0 L 's. The 58 concentric layers of wires are strung in an all-stereo geometry, with constant inward radial displacement at the chamber center. A spatial resolution better than 200 µm is obtained. The momentum resolution for 510 MeV/c electrons and positrons is 1.3 MeV/c, in the angular range 130
• > θ > 50
• . The electromagnetic calorimeter 3, 6 (EmC) is a lead-scintillating fibers sampling calorimeter, divided into a barrel section and two endcaps. The modules of both sections are read-out at the two ends by a total of 4880 photomultipliers. In order to minimize dead zones in the overlap region between barrel and endcaps, the modules of the latter are bent outwards with respect to the decay region. The calorimeter was designed to detect with very high efficiency photons with energy as low as 20 MeV and to accurately measure their energy and time of flight. Calibrations of energy and time scales are performed simultaneously using appropriate data subsamples during data collection. An energy resolution of 5.7%/ E(GeV ) is achieved throughout the whole calorimeter, together with a linearity in energy response better than 1% above 80 MeV and 4% between 20 to 80 MeV.
Moreover, γ samples from different processes are selected to measure the time resolution at various energies; it scales according to the law σ t =(54/ (E(GeV )⊕ 147) ps, where the first term is in agreement with test beam data, while the second, to be added in quadrature, is dominated by the intrinsic time spread due to the bunch length.
Besides triggering with the highest possible efficiency on physics events, the Trigger system 7 has to cope with the huge rate of background, mainly due to interactions of the beams with the residual gas is the pipe or from the Touschek effect. At the present luminosity KLOE acquires data at a rate of ∼ 2.5 kHz, resulting in a throughput to the DAQ system 8 of ∼ 3 MBytes/s. Data, reconstructed quasi-on line by a dedicated computer farm, are then divided into different "streams" according to a first rough identification of the event type, and delivered to a 220 Tbytes tape library accessible by the users for the final physics analyses. The total amount of KLOE computing power exceeds 5000 SpecInts95. Radiative decays of the φ meson into scalar or pseudoscalar particles are of relevance in low energy QCD studies 9 . We have performed detailed studies on both the scalar and psedoscalar mesons with masses in the 1 GeV region. KLOE also has pioneered the "radiative return" method to measure the cross section of e + e − to π + π − γ, a preliminary plot of this work is shown in the talk of Miller 10 . The scalar mesons include the f 0 (980), an isoscar singlet, and the a 0 (980), an isoscalar triplet. They seem difficult to place in the normal hadron spectroscopy scheme, for a variety of reasons which are discussed in F. Close's talk 9 . Their branching ratios and especially the ratio of their branching ratios, depend on their inner structure. It turns out that, in addition, their mass spectra are also of extreme significance.
A paper had been submitted to this conference, LP01-874, which described in detail the selection criteria used to select these rare radiative decays signals whose branching ratios are of the order of 10 −4 , 10 −5 from the severe background coming from continuum as well as from the more frequent decay modes of the φ which include photons. The lower limit of the mass spectra of the dipion from f 0 decaying into two pions were limited to about 700 MeV. The preliminary branching ratios of the φ to a 0 γ and to f 0 γ obtained were: B(φ → a 0 γ) = (5.8 ± 0.5) · 10 −5 and B(φ → f 0 γ) = (23.7 ± 0.6) · 10 −5 , where the error are statistical only.
Since that time, at the time of the writing of these proceedings, the analyses have been refined (1) to extend the f 0 (980) di-pion mass region down to threshold, (2) to obtain model independent mass spectra, (3) to obtain the branching ratios of the scalar mesons from simultaneous fits of all possible channels which contribute to the mass spectra. In the following two figures both the data and the fits are shown. The updated branching ratios of the φ to a 0 γ and to f 0 γ are: B(φ → a 0 γ) = (7.4 ± 0.7) · 10 −5 and B(φ → f 0 γ) = (44.4 ± 2.1) · 10 −5 , respectively. These new results, the most precise to date, give theorists quite something to mull over with regard to the nature of these particles.
The branching ratio of the decay φ → η γ is particularly interesting since it bears on the ss and gluonium contents of the η . Specifically, its ratio with the branching ratio of the φ → ηγ decay is related to the η-η mixing parameters, thus determines the mixing angle in the flavour basis φ P .
To determine this ratio, the π + π − γγγ final state, which is common to both decay channels, is searched for; then the two channels are separated by appropriate kinematical cuts. The π + π − γγ invariant mass for events selected as φ → η γ candidates is shown in figure 5 ; a nice peak at the η mass is observed, corresponding to 125±13 events. Similarly, for the more abundant φ → ηγ decay bossi: submitted to World Scientific on July 23, 2002 (502.1 ± 2.2)·10 2 events are selected. After correcting for the relative efficiencies, a value of (5.3 ± 0.5 (stat) ± 0.4 (syst)) · 10 −3 is obtained for the ratio of the two branching ratios, from which φ p = 40.0
• ± 1.6
• can be deduced. This result limits the gluonium content in the η to less than 10% .
All the results involving the scalar and pseudoscalar mesons are vast improvements with respect to previous similar measurements, as reported for instance in 11 .
K

S decays
When a φ meson decays into two neutral kaons, C-invariance forces the two kaons to be in a K First, a determination of the ratio of the partial decay widths into two charged and into two neutral pions is presented. This ratio is relevant to CP violation studies, since it is a part of the double ratio from which Re( / ) is derived. Moreover it is of interest for low energy hadron phenomenology, especially if the radiation of soft photons in the charged decay is properly taken into account 12 . Second, a measurement of the branching ratio of the decay K 0 S → π ± e ∓ ν is presented. Up to now, only one measurement of this branching ratio exists, based on a data sample of 75 events 13 . In the present analysis the measurement is done using a sample of about 600 event candidates, with a background contamination of less than 10%.
These data correspond to a integrated luminosity of ∼ 17 pb −1 , acquired with the detector in near perfect and stable conditions.
Tagging of K
0
S decays As K 0 S tagging strategy, one can either look for a charged vertex well inside the DC volume, or identify an EmC cluster of energy deposit compatible with that due to a slowly moving (β ≈ 0.22) neutral particle (called a 'KCRASH' event). Actually, more than one half of the K 0 L 's reach the calorimeter before they decay. Thus, the 'KCRASH' tag provides a particularly clean, abundant K 0 S mesons decay sample.
Then, events are selected on the basis of the two following criteria:
1. The presence of an EmC cluster with energy larger than 50 MeV, and transverse radius larger than 60 cm, due to the K 0 S decay; it is needed to determine the t 0 of the event, i.e. the time at which the φ production and decay occurred.
The presence of an EmC cluster in the barrel region with energy larger than 200
MeV and time compatible with that being due to a particle moving at a velocity in the φ rest frame 0.195 < β * < 0.2475 (the KCRASH).
Although in principle tagging should not depend on the K 0 S decay channel, in practice it does, since the t 0 estimate is determined by particles with different velocities (prompt photons in the case of K 0 S → π 0 π 0 events, pions in K 0 S → π + π − ones, pions or electrons for semileptonic decays). Therefore the efficiencies for having a KCRASH in the above mentioned velocity interval is different for the different K 0 S decay channel; for instance, the ratio of these efficiencies for the two dominant decay modes has been determined to be +− / 00 = (95.030 ± 0.005)%, where the error is statistical only.
In the following, all events are tagged making use of the KCRASH prescription.
K
The K 0 S decaying into two neutral pions events are selected by requiring the presence of at least three EmC clusters with a timing compatible with the hypothesis of being due to prompt photons (within 5 σ's), and energy larger than 20 MeV. Two points have to be taken into account in order to correctly estimate the efficiency for these cuts. One, the efficiency for detecting a photon of given energy/angle has to be properly evaluated: this is done with real data using γ's in the decays φ → π + π − π 0 as a control sample. Two, the correct photon multiplicity distribution for good events has to be estimated including effects of cluster splitting and of accidentals from machine background. The prompt clusters distribution for the data taken during summer 2000 is shown in figure 6 together with the Monte Carlo expectation. The distributions agree well with each other. The systematic uncertainty due to the imperfect • < θ < 150
• , originating in a cylinder of 4 cm radius and 10 cm length around the interaction point. A further cut is applied on the measured momenta to remove the residual background due to charged kaon decays: 120 < p(MeV/c) < 300 (see figure  7) . Both tracks are also required to impinge to the calorimeter, in order to enhance the probability for having a good t 0 determination.
The track reconstruction efficiency is measured in momentum and polar angle bins from data subsamples. The final selection efficiency is +− =(58.5±0.1)%, again dominated by acceptance.
The trigger efficiency is determined with real data for both decay types. It is ( 99.69 ± 0.03)% for the neutral decay and ( 96.5 ± 0.1 )% for the charged one. The above figure includes also the probability for having at least one good cluster to determine the t 0 of the event, as explained in the previous paragraph.
Background levels are kept well below 1% for both decay types. The final result is Γ(K
.003 stat ± 0.015 syst This result can be compared with the present PDG value 11 2.197 ± 0.026. In figure 8 this result is compared with other previous measurements and with the present world average. What is noteworthy is that our measurement is a fully inclusive measurement of K 0 S → π + π − (γ), whereas the experiments quoted in the PDG do not have a clear indication of the cut on the photon and the corresponding efficiency.
In order to search for K 0 S → π ± e ∓ ν decay candidates, events with a KCRASH and two oppositely charged tracks from the interaction region are initially selected. Events are then rejected if the two tracks invariant mass (in the pion hypothesis) and the resulting K 0 S momentum in the φ rest frame are compatible with those expected for a K 0 S → π + π − decay, which is three orders of magnitude more abundant. According to Monte Carlo, this preselection has an efficiency, after the tag, of ∼ 62.4% on the signal.
In order to perform a time of flight identification of the charged particles, both tracks are required to be associated with an EmC cluster. The acceptance for such request, estimated by Monte Carlo, is (51.1 ± 0.2) %. The time of flight difference ∆δt for the two charged particles in both e-π and π-π hypotheses is then computed; events are taken if |∆δt(π-π)| > 1.5 ns and |∆δt(π-e)| < 1 ns and |∆δt(e-π)| > 3 ns. The efficiency on the signal, estimated by means of K 0 L 's decaying into πeν before the DC internal wall, is (82.0±0.7)% .
All efficiencies: trigger, correctly associating a track to a cluster, and having a good t 0 determination, are measured directly on data, making use of K
The product of these efficiencies is (81.7 ± 0.5) %.
Once all the particles identities and momenta are known, the event can be kinematically closed. The K 0 S momentum is estimated making use of the measured direction of the K 0 L and of the φ 4-momentum. The missing energy and momentum of the K 0 S -π-e system are then computed. Their difference is distributed as in figure 9 ; it must be equal zero for the signal. Data are fitted using MC spectra for both signal and background.
The measured yield is N(K 0 S → π ± e ∓ ν) = 627 ± 30 events, for a total efficiency of (21.8 ± 0.3) %. The total number of events is then divided by the number of observed K L → π ± e ∓ ν) which follows from CP T invariance and ∆S = ∆Q. A precise measurement of this decay is a test of the rule. At present the parameter Re(x), which describes possible deviations from it, is known to ±0.006 15 . With much improved selection efficiency, KLOE can reach the same level of statistical accuracy with ∼500 pb −1 . Our result is much more accurate than the one obtained by the CMD2 Collaboration 13 : B(K 0 S → π ± e ∓ ν) = (7.2 ± 1.2)×10 −4 .
Conclusions
The KLOE detector at DAΦNE has collected about 200 pb −1 of data so far. Although this luminosity is still far from being sufficient for CP violation studies, it allows us to do many other interesting measurements. In this report studies on φ radiative decays have been presented, together with precision mea- 
